Epidemiological studies showed a strong association between alcoholism and incidence of stroke, for which the underlying causative mechanisms remain to be understood. Here we found that infiltration of immune cells and deposition of cholesterol at the site of brain artery/capillary injury induced atherosclerosis in chronic alcohol (ethanol) consumption in the presence or absence of high-fat diet. Conversion of cholesterol into sharp edges of cholesterol crystals (CCs) in alcohol intake was key to activation of NLRP3 inflammasome, induction of cerebral atherosclerosis, and development of neuropathy around the atherosclerotic lesions. The presence of alcohol was critical for the formation of CCs and development of the neuropathology. Thus, we observed that alcohol consumption elevated the level of plasma cholesterol, deposition and crystallization of cholesterol, as well as activation of NLRP3 inflammasome. This led to arteriole or capillary walls thickening and increase intracranial blood pressure. Distinct neuropathy around the atherosclerotic lesions indicated vascular inflammation as an initial cause of neuronal degeneration. We demonstrated the molecular mechanisms of NLRP3 activation and downstream signaling cascade event in primary culture of human brain arterial/capillary endothelial cells in the setting of dose-/time-dependent effects of alcohol/CCs using NLRP3 gene silencing technique. We also detected CCs in blood samples from alcohol users, which validated the clinical importance of the findings. Finally, combined therapy of acetyl-L-carnitine and Lipitor Ò prevented deposition of cholesterol, formation of CCs, activation of NLRP3, thickening of vessel walls, and elevation of intracranial blood pressure. We conclude that alcohol-induced accumulation and crystallization of cholesterol activates NLRP3/ caspase-1 in the cerebral vessel that leads to early development of atherosclerosis. Published by Elsevier Inc.
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Introduction
Stroke is the third leading cause of death and the most prevalent cause of permanent disability in the world (Donnan et al., 2008) . Epidemiological studies revealed that chronic alcohol consumption is associated with hypertensive atherosclerosis (Jerrard-Dunne et al., 2003; Kiechl et al., 1998) . Heavy chronic alcohol use accounts for about 40% of atherosclerotic strokes in western countries, similar to the prevalence of stroke in diabetes (Mostofsky et al., 2010; Patra et al., 2010) . The relevant molecular and cellular mechanisms of brain atherosclerotic lesions associated with alcohol intake remain to be understood. We have previously demonstrated that oxidative damage of the blood-brain barrier (BBB) elicited by long-term moderate alcohol exposure and subsequent induction of inflammatory matrix metalloproteinases (MMPs) is a risk factor for cerebral vascular stroke (Haorah et al., 2007 (Haorah et al., , 2008 . The alcohol-induced impairment of the BBB integrity is mediated by intracellular calcium signaling pathways via the oxidative injury of the cerebral vasculature (Haorah et al., 2007) . This oxidative injury of the brain arterial/capillary is not easily repairable because activation of MMPs by ethanol (EtOH) leads to degradation of vascular endothelial growth factor receptor-2 (angiogenesis molecule) and BBB tight junction proteins that promote atherosclerosis (Abdul Muneer et al., 2012) . Thus, reduction of oxidative stress appears to be an effective measure to prevent the loss of cerebral vascular functional integrity and neurodegeneration around the
